Dur ing the last few de cades nu mer ous treat ments of rec tal can cer have lead to a sig nif i cant improve ment in the pre ven tion of lo cal re cur rence and qual ity of life. Apart from ra dio and che mother apy, sur gi cal ap proach has gone through many mod i fi ca tions. In spite of the sig nif i cant under stand ing of rec tal can cer, we have reached the point when with the strict se lec tion of pa tients we can tay lor a sur gi cal ap proach to each pa tient, es pecially ion cases when low anterior resection is in dicated. We are pre sent ing our ap proach of de layed end-to-end colo-anal anas to mo sis, along with the discus sion of ad van tages, po ten tial prob lems and se lection cri te ria and tech ni cal details.
I n the last 20 years ma jor evo lu tion has oc curred in the treat ment of low rec tal can cer. Sur gi cal treat ment of low rec tal can cer has evolved from abdominoperineal resec tion to proctectomy with to tal mesorectal ex ci sion (TME) and coloanal anas to mo sis (CAA). Cur rently, with ad vances in rec tal anas to mo sis tech niques, sphincter saving op er a tions have be come the stan dard for up per and mid dle rec tal can cers. In case of very low rec tal car ci nomas, two ma jor tech niques have been used: an an te rior re sec tion with coloanal anas to mo sis (CAA) or an abdominoperineal re sec tion (APR) with per ma nent co lostomy and per i neal re con struc tion. To day we know that, in se lected pa tients, a CAA does not com pro mise oncological out come. 1 In tro duc tion of neoadjuvant chemo ra dio ther apy increased the rate of CAA for rec tal can cer. [2] [3] [4] The main draw back of CAA is the risk of leak age which is re ported to oc cur in 2.9%-20% of cases. 5, 6 Pa tients un der go ing CAA may have many ad verse effects in bowel func tion, the pres ence of a low anas to mosis re sults in in con ti nence, ur gency or evac u a tion dif ficul ties in up to 50% of the pa tients. 8, 9 For this rea son many dif fer ent meth ods of re con struction have been eval u ated to im prove bowel func tion as a co lonic j-pouch or a coloplasty or an end to side anas tomo sis. Co lonic j pouch has been shown to be better than a straight anas to mo sis in the first 2 years post op er a tively.
9,10
Pel vic ir ra di a tion also has been re ported to in crease com pli ca tions as so ci ated with CAA re sult ing in stric ture (17%), ab scess (4%), fis tula (3%), bowel ob struc tion (6%) and fe cal in con ti nence (8%). 8, 9 Af ter ra dio ther apy a coloanal anas to mo sis has a fail ure rate of 24% with the need of per ma nent di ver sion stoma.
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In or der to re duce the in ci dence and mor tal ity of anastomotic leak age a pro phy lac tic cov er ing stoma is man da tory. 12 How ever also a pro phy lac tic stoma can result in mi nor or ma jor com pli ca tions in 10% of the cases.
13, 14
For these reasons we decided to use an old surgical technique avoiding the diverting stoma: the abdominoperineal pull-through (PT) resection with delayed coloanal anastomosis.
The pull-through (PT) tech nique for rectosigmoid cancer was first de scribed in 1932 by Bab cock. 15 In 1950 Swenson 16 de scribed an abdominoperineal pull-through re sec tion with im me di ate colorectal anas to mo sis used for be nign and ma lig nant le sions of the rectosigmoid area and rec tum. Due to a high in ci dence of anastomotic leakage and pel vic in fec tion a de layed anas to mo sis was used by Turnbull 17, 18 for rec tal can cer as well as in chil dren with Hirschsprung's dis ease. In Brasil Cutait used the delayed anas to mo sis tech nique in pa tients with Chagasic megacolon. Now a days, with the ad vent of sta pling de - Pull through is reserved for patients with intra operative breakdown of the anastomosis or with complex pelvic problems such in salvage procedures.
We propose the pull-through technique with delayed anastomosis as an alternative to coloanal anastomosis with prophylactic stoma in patients with ultralow rectal cancer needing a CAA as a standard procedure in order to reduce the complication rate of the latter procedure.
PATIENTS SELECTION
Inclusion criteria for the pull-through technique are malignant low rectal cancer without sphincter involvement requiring an ultra-low anastomosis.
Exclusion criteria are fecal incontinence (any grade) and anal sphincter dysfunction before surgery and cancer sphincter involvement.
A pa tient da ta base is pro spec tively set up. Pre op er a tive as sess ment in clude dig i tal rec tal ex am i na tion and multidisciplinary eval u a tion in oncological pa tients that in clude endorectal ultrasonography, pel vis MRI and to tal body CT scan. Also Wexner con ti nence score 20 is recorded for any pa tient. Pa tients af fected by T4 rec tal cancer, can cer in volv ing sphincter mus cle or ad vanced disease are excluded.
All patients are classificated by American Society of Anesthesiology score (ASA score). Post operative complications (complications occurred within 30 days from surgery), post operative mortality (exitus within 30 days from surgery) and technical failure (patients who required a definitive stoma) are recorded.
The criteria for laparoscopic or robotic access is no local advanced tumor and no general contraindications.
OPERATIVE PROCEDURE
All patients receive antibiotic prophylaxis with metronidazole and cefalosporine 30 minutes before surgery.
Surgical procedure is performed in Lloyd-Davies position whit an abdominoperineal approach.
General anesthesia is performed in all patients. Abdominal phase begins with colonic dissection, division of inferior mesenteric vessels and complete take down of colonic splenic flexure. Total Mesorectal Excision with rectal dissection down to the pelvic floor is performed in all patients. Perineal phase begin positioning an anal retractor (Lone Starr®) to perform a circumferential mucosectomy at the level of dentate line , than the rectum is dissected up to the level of the abdominal resection. Rectum and sigmoid are pulled through the anal canal. After an abdominal control to be sure of a "floppy" colon positioning, a 10 centimeter's long colonic segment is left outside the anal canal. Colonic wall is fixed with 4 stitches at the dental line. A pelvic drain is inserted through the abdomen.
The colon resection and coloanal anastomosis are performed between fifth and tenth postoperative day.
With patient in lithotomic position in general or spinal anesthesia an anal retractor is positioned. Than after the resection of the pull-through segment a manual coloanal anastomosis is performed. Between the two surgical procedure colonic segment is daily detected to check on any colonic necrosis.
We do not perform any prophylactic stoma in this surgical procedure.
Clinical examination, CEA level and chest and abdomen CT scans and Wexner continence score every 6 months in the first two years and once a year until the fifth year are performed as a standard follow up.
DISCUSSION
Turnbull and Cutait in their stud ies re ported a com par ison be tween de layed and im me di ate anas to mo sis that showed less se ri ous com pli ca tions in de layed group. Pull through (PT) pro ce dure with de layed coloanal anas to mo sis seems to have lower com pli ca tion rates compared with di rect coloanal anas to mo sis.
22 Sur veys about PT pro ce dure de scribe fis tula rates rang ing from 0 to 7 % and pel vic ab scess rates from 2 to 7%. 22 There are not pro spec tive stud ies but the Cleve land Clinic Foun da tions pub lished a ret ro spec tive study with 100 cases of de layed coloanal anas to mo sis with good oncologic re sults, a post op er a tive mor tal ity rate of 3% and a mor bid ity rate of 36%. 22 The me dian Wexner score was 10 in the first post op er a tive year but im prove to 7.8 af ter the sec ond year. 22 Remzi et al. in 2009 pub lished an other ret ro spec tive study com par ing CAA and PT pro ce dure and dem on strating that long term func tional out comes are com pa ra ble.
23
In ci dence of anastomotic leak age and pel vic sep sis was higher af ter CAA. 17, 21, 23 Bowel func tion eval u ated with Wexner Score and qual ity of life eval u ated with SF36 were com pa ra ble into two groups.

CONCLUSIONS
In conclusion the potential advantage of a PT technique are the following:
1 There is no need for a diverting stoma with no complications related to the closure of ileostomy 2 There seems to be far less anastomotic complications as compared with CAA (mainly leakage and subsequent stenosis). This, in turn, may translate in better functional results for function is strictly related to early morbidity.
3 When using laparoscopic or robotic technique the PT procedure will lead to the so called "no scar surgery" (specimen extraction through the anus and no need of ileostomy). This may be important for selected patients (young ladies, fashion models, etc).
4 The procedure may be considered a first choice for patients scheduled to receive a CAA but at high risk for complications.
5 Finally in case of intra operative coloanal anastomosis break down the PT procedure may allow good salvage surgery.
SUM MARY PULL-THROUGH PROCEDURA -NOVA ULOGA ZA STARU OPERACIJU
Tokom poslednjih dekada brojne opcije tretmana karcinoma rektuma dovele su do znaèajnog poboljšanja u prevenciji lokalnog recidiva i kvaliteta života. Pored radio i hemio terapije, hirurški pristup je prošao kroz razne modifikacije. I pored solidne osnove u razumevanju karcinoma rektuma, dostigli smo mo ment kada, uz strogu selekciju pacijenata, možemo da hirurški pristup prilagodimo samom pacijentu, posebno kod car ci noma kod kojih je neophodna ul tra niska resekcija.
Br. 2
The pull-through pro ce dure: a new role for an old op er a tion 37 Prikazujemo naš pristup odložene termino-terminalne kolo-analne anastomoze i razmatramo prednosti i progleme uz kriterijume selekcije i tehnièke detalje.
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